Nesting studies are common in investigations of waterfowl and other birds. Most are undertaken to assess the production of breeding birds and to evaluate nesting habitats and the techniques of managing such habitats. The objectives are to determine hatch rates and density of nests in selected habitats. The procedures commonly used are searching selected areas to find nests and subsequently checking those nests to ascertain whether or not the eggs were hatched.
Unfortunately, the nests of most species are initiated over periods of at least several days during which some of the nests may be destroyed. If nests are destroyed, many females will renest 1 or more times; consequently, it is common to find newly initiated nests after others of the same species have hatched. Continuous searches over such prolonged periods generally are impractical; hence, most studies involve periodic searches. If some nests were missed because they were initiated and destroyed between searches, the observed nest density clearly would be biased downward. Less obviously, but more importantly, the observed nesting success would be biased Our purpose is to bring the potential biases associated with periodic searching to the attention of investigators who may consider undertaking nesting studies. Our studies will exemplify the magnitude of these biases. We will also illustrate how the inconsistency of the biases invalidates many comparisons commonly made within and among nesting studies. We will demonstrate Mayfield's method for obtaining better estimates of the success and density of nests. 
METHODS
The records we present were obtained from studies of duck nesting conducted in North and South Dakota during 1967-72. The study areas included upland habitats on public and private lands selected to provide a broad range of the habitat types and land uses available to nesting ducks.
Searches to locate nests were conducted 15 May-15 July and generally between 0700 and 1400 h when ducks, laying as well as incubating, were most likely to be at the nest. The site from which a duck flushed was examined, and if at least 1 egg was present, it was considered a nest. The number of eggs and stage of development (Weller 1956 ) were recorded along with details of the nest site. A marker was placed near each nest and the nest was reexamined on or soon after the anticipated hatching date. Nests in which at least 1 egg hatched were classified as successful. A few nests in which development ceased after they were found were classified as abandoned. All other nests were destroyed, usually by predators.
We emphasize that these methods were designed solely to measure the proportion of successful nests among all nests in an area, including those from renesting efforts. The methods are not in themselves adequate to determine the proportion of successful females (productivity) if renesting occurs.
RESULTS AND DISCUSSION
We limit our discussion to 1,900 nests of blue-winged teal found during the studies and classified both by stage of development when found and by fate as either hatched or destroyed (Table 1) . Abandoned nests were excluded from analysis. Thirteen nests had hatched (ducklings were in the nest) when found, and the remainder were almost equally divided between the laying (934) and incubation (953) stages. The observed hatch rate of all nests (a common product of nesting studies) was 0.441.
In studies reported here, the nests were examined on or soon after the anticipated hatching date; thus, the maximum possible exposure was the number of days between finding and hatching. We observed that blue-winged teal generally laid an egg each day, that there was an average of 10.2 eggs in the nests being incubated when found, and that the eggs were hatched typically on the 24th or 25th day of incubation. Therefore, we used an average of 35 days from initiation of the nest to hatching and calculated that, for example, a nest found with 4 unincubated eggs would hatch 31 days hence. When observed, the actual hatching dates corresponded closely with those calculated in this manner.
The data in Table 1 display a strong inverse relationship between observed hatch rates and the period remaining until the nests are due to hatch. The hatch rate, for example, of nests for which the period till hatch was 8 days (0.795) was nearly double that of nests for which the period till hatch was 16 days (0.471). To be successful, nests must survive the combined laying and incubation periods. The hatch rate (0.237) of 1-egg nests, which had 34 days to go before hatching, would suggest that if all nests had been found when they were initiated (35 days to go), somewhat less than 24 percent of them would have hatched.
The data in Table 1 also demonstrate that the greater the proportion of nests found in the later stages of development, the more the composite hatch rate will be biased upwards. Conversely, nesting density will be biased further downward as the proportion of unsuccessful nests not found increases.
Mayfield (1961) recognized the improbability of finding a reasonably large sample of nests at the time they were initiated. Therefore, instead of lifetime survival rates, he measured daily survival rates during the periods he was able to observe the nests. For this, he considered each day that a nest existed to be 1 nestday of exposure. For example, a nest found on 10 May and still existing on 18 May would have survived 8 nest-days. If the nest had been destroyed, he assumed it had survived until midway through the period, an exposure of 4 nest-days. The number of nests destroyed divided by the total exposure of both surviving and destroyed nests would be the estimated daily mortality rate. That rate subtracted from 1.0 (which represents perfect survival) would be the daily survival rate which could then be projected to the lifetime of the nests studied as the expected nest hatch rate. We calculated the expected hatch rate for 1-egg nests (Table 1) significant in the relatively short exposure periods of his studies. We calculated the expected survival of a nest that did not ultimately hatch, and found it to be much closer to 40 percent of the exposure period, rather than to 50 percent of the period. The calculation of the hatch rate represented by the data in Table 1 The difference between the observed and true hatch rates reflects more or less the sampling procedures used to find the nests. This relationship is illustrated by the hypothetical but not unlikely histories of 20 nests (Fig. 1) . Nest 1 was initiated on day 14 and was destroyed 1 day later, Nest 2 started on day 16 and hatched, etc. We assumed for the sake of the example that all nests active on the search date were discovered. Our first hypothetical search was on day 30 when 4 nests were found; 2 hatched resulting in an observed hatch rate of 50 percent. On day 60, again 4 nests were found; 1 hatched resulting in an observed hatch rate of 25 percent. On day 90, 6 nests were found; 2 hatched and the observed hatch rate would be 33 percent. Had we conducted all 3 searches, we would have found only 13 of the 20 nests (Nest 6 would have been found on both day 30 and day 60) and observed a hatch rate of 31 percent. Actually, 4 of our 20 hypothetical nests hatched and the true hatch rate was only 20 percent. Obviously neither a single search nor 3 searches were adequate in this example. Even if searching had been at weekly intervals, some short-lived nests would have been missed. Because unsuccessful nests were less likely to be found, the observed hatch rate was consistently too high and the density too low. Furthermore, differences in sampling J. Wildl. Manage. 42(3): 1978 
